An analysis of blood culture data was performed to determine whether subculturing within the first 24 h of incubation decreased the time to detection of positive blood cultures when compared with the routine use of the BACTEC NR-660 system (Johnston Laboratories, Inc., Towson, Md.). During a 9-month period (June 1985 to February 1986, 17,913 blood cultures were received in our laboratory, of which 1,463 (8.2%) became positive. Of the positive cultures, 97% were detected with equal or greater rapidity by the NR-660 system than by visual inspection and first-day blind subculturing. There were 37 delayed positive cultures from which only one isolate (0.07%) was not eventually detected by the NR-660 system. Coagulase-negative staphylococcus was the most frequent isolate among the delayed positive cultures, but only 3 of 15 isolates were known to be clinically significant isolates. The longest delay in detection by the NR-660 system was 6 days for one isolate of Cryptococcus neoformans and one isolate of Klebsiella pneumoniae. Although subculturing may decrease the time to detection of a few cultures, the majority of positive blood cultures were detected faster or with equal speed by the NR-660 system. When the data were evaluated, routine use of the NR-660 system was sufficient for the detection of positive blood cultures and was cost-effective.
The BACTEC NR-660 system (Johnston Laboratories, Inc., Towson, Md.) is a blood culture system that is based on the infrared detection of carbon dioxide in blood culture vials. Its predecessor, the BACTEC 460 system, detects '4C-labeled carbon dioxide and has proven to be an accurate and rapid means of detecting microbial growth in blood culture vials (6, 10) . Results of initial studies indicate that the NR-660 system is equal to, if not superior to, the 460 system (3, 7) . Some microbiology texts state that for the rapid detection of positive blood cultures, laboratories should routinely subculture the primary blood cultures within the first 24 h of incubation (5, 6) . Other investigators have demonstrated that there is no clinical advantage to this procedure (9) . The purpose of this study was to determine whether subculturing of blood culture bottles within the first 24 h of incubation, in addition to the routine use of the NR-660 system, reduces the time to detection of positive cultures.
MATERIALS AND METHODS Routine blood culture vials, consisting of BACTEC NR-6A (aerobic) and NR-7A (anaerobic) vials (Johnston Laboratories), were transported to the microbiology laboratory, entered into the BACTEC NR-660 system data base, and incubated at 35°C for up to 7 days. In-house staff members were instructed to inoculate each blood culture bottle with 3 to 5 ml of blood. The NR-6A vials were read twice on days 1 through 3 and once on days 4 through 7. The NR-7A vials were read daily on days 1 through 7. Blood cultures received by the laboratory by 11:59 a.m. were entered into the NR-660 testing protocol for that working day, while blood cultures received after 12:00 p.m. were entered into the NR-660 testing protocol for the next working day. (18) 1 (1) 12 (8) 8 (7) 8 (5) 1 (1) 1 (1) 57 (27) 2 (2) 15 (8) 2 (2) 6 (4) 7 (5) 1 (1) 17 (9) 3 (3) 22 (21) 6 (1) 10 (1) During the study period, we had 86 blood cultures with pneumococcus, all of which were detected by the NR-660 system in the same or less time than it took to subculture within the first 24 h of incubation. In our laboratory the detection of Streptococcus pneumoniae in blood cultures has been improved by the NR-660 system, because in strains that are susceptible to autolysis, the NR-660 system can detect organisms prior to cell death. Haemophilus influenzae in eight blood cultures was recognized by the NR-660 system without any need for subculturing, but the possibility of missing this organism in routine blood culture vials has been recognized (4, 11 (8) , but the need for subculturing to detect this organism rapidly is a factor that needs to be addressed.
Early reports on the routine use of the BACTEC 460 system demonstrated an 80% sensitivity compared with that of blind subculturing within the first day of incubation, but in a later report by Strand (9) it was concluded that first-day subculturing does not increase the number of significant positive blood cultures that are detected compared with the number detected by the BACTEC 460 system (1) . Our data demonstrate that the NR-660 system enables clinical laboratories to report positive blood cultures in a time period which is equal to or shorter than that gained from subculturing within the first 24 h. Courcol et al. (3) have shown that the NR-660 system detects growth in blood cultures in about 32 h, compared with 56 h for a conventional blood culture system. This difference was statistically significant. Even if we assume that the 37 delayed positive cultures in our study would not have been detected by the NR-660 system, the sensitivity of the NR-660 system was 97%. False-positive results still occur with the NR-660 system, but they are easily eliminated by Gram staining.
The use of the NR-660 system without routine subculturing produced a financial savings in our laboratory. Based on the College of American Pathology time allotment for subculturing of BACTEC vials (1.5 min per bottle) (2), a personnel cost of $16/h, and the subculturing of 4,000 blood vials per month, our laboratory savings were on the order of $20,000 per year and 1,200 work-hours per year. The savings in materials for subculturing were $4,000 per year. Although we realize that cost savings in technologist time do not always convert to laboratory savings, we believe that the use of the NR-660 system without subculturing does produce an increase in productivity.
